Background: The use of electronic cigarettes (e-cigarettes) is gaining popularity, so it is important to evaluate physicians' understanding of e-cigarettes. This study assessed the beliefs, attitudes, and confidence in e-cigarette counseling among Chinese physicians and explored the factors related to asking patients about e-cigarette use. Methods: Physicians from across China were invited to participate in a questionnaire survey using the platform provided by DXY (www.dxy.cn) in 2018. In total, 1023 physicians completed the online survey. Descriptive analyses were used to characterize the participants, and multivariate logistic regression analyses were applied to identify predictors of physicians' asking about patients' e-cigarette use. Results: Only 46.3% of respondents agreed that e-cigarettes had adverse health effects, and 66.8% indicated that e-cigarettes can be regarded as a type of smoking cessation treatment. We found that 61.3% thought it was important to discuss e-cigarettes with patients, and 71.7% reported feeling confident about their ability in counseling about e-cigarettes. Respondents who had used e-cigarettes (OR = 2.05; 95% CI: 1.16-2.63), had received training about e-cigarettes (OR = 3.13; 95% CI: 2.17-4.52), or were confident about their ability to answer patients' question about e-cigarettes (OR = 2.45; 95% CI: 1.65-3.65) were more likely to ask patients about e-cigarette use. Physicians who showed a supportive attitude toward using e-cigarettes to quit smoking (OR = 0.79; 95% CI: 0.63-0.99) were less likely to ask about patients' e-cigarettes use frequently. Conclusions: Chinese physicians appeared to ignore the adverse health effects of e-cigarettes, and considered e-cigarettes as a smoking cessation treatment. Comprehensive training and regulations are needed to help physicians incorporate the screening of e-cigarette use into routine practice and provide patients truthful information as new data emerge. the prevalence of e-cigarette use ranged from 10% in the UK to 12% in South Korea and 20% in Australia [6]. According to the 2015 China Adult Tobacco Survey, 3.1% of Chinese adults had tried e-cigarettes and 0.5% were actively using them [7] . In recent years, e-cigarette use is becoming increasingly popular in China [8, 9] , and domestic sales have also surged [10] .
Introduction
Electronic cigarettes (e-cigarettes) have changed the pattern of tobacco use worldwide after they were first introduced into the market in 2004 [1] [2] [3] [4] . E-cigarettes are now widely available in various retail outlets and online, underscoring the growing demand. American adults' use of e-cigarettes increased from 1.8% in 2010 to 13 .5% in 2013 [5] . The International Tobacco Control (ITC) Surveys
Materials and Methods

Study Design and Subjects
The present study was a national survey that explored the view of Chinese physicians regarding e-cigarettes. This online survey was conducted on the platform of DXY.cn, the largest online community for physicians and healthcare professionals in China with more than 5.5 million registered life science members, including 2 million physicians [34] . An online digital questionnaire was designed and launched, and it was available from 26 April to 21 May 2018.
The sample size was calculated by estimating the proportion of physicians who communicated with patients about e-cigarette use. However, no study has shown what proportion of Chinese physicians communicated with their patients. An earlier study in the US showed that 20.5% of physicians frequently communicated with patients about e-cigarettes in clinics [35] . It was estimated that 660 physicians would be needed to obtain an α level of 5% with a statistical power of 85%. Considering that only 58.4% of physicians had heard of e-cigarettes in the 2015 China Adult Tobacco Survey [7] , we had to enlarge the sample size to 1130 to be accurate.
After sending electronic invitations to DXY member physicians (selected randomly by computer) via email and phone messages, a total of 1291 physicians responded and completed the online questionnaire. After excluding physicians who had never heard of e-cigarettes, the analysis included 1023 participants. The study was approved by the Ethics Committee of the School of Public Health, Fudan University (IRB#2018-04-677). All participants gave electronic informed consent.
Measures
We developed a questionnaire based on previous research with similar topics in the literature [36, 37] . The questionnaire included questions regarding demographic information, physicians' risk beliefs toward e-cigarettes, attitudes toward discussing e-cigarettes with patients, attitudes toward using e-cigarettes to quit, and confidence about e-cigarette counseling.
Risk Beliefs about E-Cigarettes
Risk beliefs about e-cigarettes were assessed by asking whether the respondents agreed with the following statements using the response categories of "strongly disagree" to "strongly agree": "e-cigarettes are safer to use than conventional tobacco cigarettes," "e-cigarettes could be a 'gateway' to other tobacco use," "e-cigarettes could cause dual use of e-cigarettes and traditional tobacco," "e-cigarettes have adverse health effects," "exposure to secondhand e-cigarette vapor is harmful," and "e-cigarettes are highly addictive". These statements were used in a study to assess Korean lung cancer specialist physicians' beliefs towards e-cigarettes [36] and a national survey conducted among US physicians to reflect their beliefs about e-cigarettes [37] . As there are many debates on whether e-cigarettes are safer to use than conventional tobacco cigarettes, we excluded this item when calculating the average score of risk beliefs about e-cigarettes. A Likert scoring system (1 for "strongly disagree" through 4 for "strongly agree") was used to calculate the total risk beliefs score. The average score of these five questions was estimated to show physicians' risk beliefs about e-cigarettes.
Attitudes toward Discussing E-Cigarettes with Patients
Attitudes toward discussing e-cigarettes with patients were assessed by asking whether they believe it is important to discuss e-cigarettes with their patients [31] . Responses were rated on a 4-point Likert scale, ranging from "strongly disagree" to "strongly agree".
Attitudes toward Using E-Cigarettes to Quit
To investigate physicians' attitudes toward using e-cigarettes to quit, respondents were provided with the following questions (with response categories of "strongly disagree" to "strongly agree"): "e-cigarettes can decrease the number of cigarettes smoked," "e-cigarettes can lower the risk of tobacco-related disease," "e-cigarettes can be regarded as a type of smoking cessation treatment," and "it is better to recommend e-cigarettes to smokers who failed to quit with conventional smoking cessation treatment" [36, 37] . A Likert scoring system (1 for "strongly disagree" through 4 for "strongly agree") was used to calculate the total attitude score. The average score of these four questions was calculated to show physicians' attitudes toward using e-cigarettes to quit.
Confidence and Action about E-Cigarette Use Counseling
Participants were assessed on their confidence level about their ability to answer patients' questions about e-cigarettes. A 4-point Likert scale was used (1-not at all confident, 2-somewhat not confident, 3-somewhat confident, and 4-very confident).
A supplementary object was used to investigate how often physicians asked their patients about e-cigarette use, and the response categories were: Never (0% of the time), rarely (1-24% of the time), sometimes (25-74% of the time), frequently (75-99% of the time), and always (100% of the time). For the analyses, we categorized the responses into low frequency (responses of 0-24% of the time) and high frequency (responses of 25-100%).
Demographic Information
Demographic characteristics for subjects included age, gender, specialty, physician type (resident physician, attending physician, associate chief physician, or chief physician), hospital level, region, smoking status (nonsmokers and former smokers or current smokers), e-cigarette use, and whether they had received any training about e-cigarettes (the content of the training should have included the health risks of e-cigarettes and the newest evidence about the safety and efficacy of using e-cigarettes to quit). We classified specialties into two categories: The first type comprised pneumology, cardiovascular health, and oncology because these departments generally had more patients with a smoking-related disease, and the second type consisted of the other specialties.
Statistical Analysis
Descriptive statistics were computed for all questions. The beliefs, attitudes, and confidence responses by smoking status of the physicians (nonsmokers and former smokers vs. current smokers) were compared using the chi-square test. Multivariate logistic regression analyses were used to explore the relationship between the frequency of asking patients about e-cigarette use and the characteristics of the participants. All the data were analyzed using IBM SPSS Statistics (IBM Corp., Armonk, NY, USA) for Windows Version 23.0. Significance was established as p < 0.05 (two-tailed), with a confidence limit at 95%. Table 1 shows that, of the respondents, 67.6% were men, 47.9% were aged between 30 and 40 years old, and 18.6% specialized in pneumology, cardiovascular health, and oncology, which address many tobacco-related diseases. More than 50% of respondents were from tertiary hospitals, and 26.7% were chief or associate chief physicians. The respondents were from 31 of China's 34 provinces, and 57.3% were from the eastern part of China. The proportion of current smokers was 12.4%, and 8% of physicians tried e-cigarettes before. Additionally, 84.5% of the respondents had not received any training on e-cigarettes, and 74.9% reported that they had never or rarely asked their patients about e-cigarette use. 
Results
Demographic and Other Characteristics
Risk Beliefs, Attitudes, and Confidence of E-Cigarettes
The majority (69.6%) of physicians believed that e-cigarettes were safer to use than conventional tobacco cigarettes. Less than half of the participants thought that e-cigarettes could be "gateway" to other tobacco use. Only 49.6% of physicians believed that exposure to secondhand e-cigarette vapor was harmful, and 45.6% agreed that e-cigarettes were highly addictive. Plus, current smokers were less likely to believe that it was important to discuss e-cigarettes with patients compared to nonsmokers and former smokers. Table 2 shows the data from the survey.
Of all respondents, 68.6% believed that e-cigarettes could decrease the number of cigarettes smoked, and more than 70% thought that e-cigarettes could lower the risk of tobacco-related diseases. Most physicians (66.8%) agreed that e-cigarettes could be regarded as a type of smoking cessation treatment, and 72% stated it was better to recommend e-cigarettes to smokers who failed to quit with conventional smoking cessation aids. The majority (71.7%) reportedly were confident in their ability to answer patients' questions about e-cigarettes. 
Factors Associated with the Frequency of Chinese Physicians Asking Their Patients about E-Cigarette Use
The multivariate analysis (Table 3) shows that a high frequency of asking patients about e-cigarette use is significantly associated with physicians having used e-cigarettes (OR = 2.05), having received training about e-cigarettes (OR = 3.13), and being confident about their ability to answer patients' questions about e-cigarettes (OR = 2.45). Additionally, showing a more positive attitude toward using e-cigarettes to quit (OR = 0.79) significantly decreases the odds of high frequency of asking patients about e-cigarette use. However, gender, age, specialty, smoking status, and risk beliefs of e-cigarettes are not associated with the frequency of Chinese physicians asking their patients about e-cigarette use. 
Discussion
To the best of our knowledge, this is the first study to explore the risk beliefs, attitudes, and confidence about e-cigarette counseling among Chinese physicians. The main findings of this study are the following: (1) Most Chinese physicians thought it was important to discuss e-cigarettes with their patients and felt confident about their ability to answer patients' questions about e-cigarettes; (2) a substantial proportion of physicians were not aware of the health risks of e-cigarettes and were supportive of using e-cigarettes to quit smoking; and (3) e-cigarette use, training about e-cigarettes, attitudes toward using e-cigarettes to quit, and the confidence regarding their ability to have discussions with patients about e-cigarettes influenced the frequency that physicians asked patients about e-cigarette use.
More than two-thirds of physicians (61.3%) in our study thought it was important to discuss e-cigarettes with their patients, which indicates that the majority of Chinese physicians were aware of e-cigarettes and saw the issue of e-cigarettes as a priority. This result is in accordance with other studies of healthcare professionals. For example, Dong et al. reported that 67.6% of 185 lung cancer specialists thought it was important to communicate with patients about e-cigarettes [36] . In a survey of 561 Minnesota health providers who treat adolescents, Jessica et al. reported that 69% of respondents agreed that it was important to discuss e-cigarettes with adolescent patients [31] . Moreover, most of our participants (71.6%) were confident in their ability to answer their questions about e-cigarettes, with the prior study showing that nearly 50% of US primary care providers were confident in their knowledge about e-cigarettes and ability to answer questions about them [37] .
Despite high levels of confidence regarding answering patients' questions on e-cigarettes, the results demonstrate a deficient knowledge of e-cigarettes' health risks and a supportive attitude in the efficacy of e-cigarettes as smoking cessation aids among Chinese physicians. In our study, only 41.2% physicians agreed that e-cigarettes could induce other tobacco use, and 46.3% were aware of their adverse health effects, with 66.8% supporting the idea that e-cigarettes can be regarded as a type of smoking cessation treatment. Recent studies have shown that most of the Korean lung cancer physicians (83.8%) believe that e-cigarettes could be a gateway to other tobacco use [36] , and 62.3% of US physicians are concerned that e-cigarettes have adverse health effects [37] . In addition, other studies have reported lower support for using e-cigarettes to quit smoking among physicians [36, [38] [39] [40] . For example, only 18% of the specialties from Saint Louis University Hospital (USA) would advise e-cigarettes as a cessation aid (i.e., as nicotine-replacement therapy) to patients [39] . Samuel et al. reported that more than a third (35%) of family physicians in Kansas were not sure about the effectiveness of e-cigarettes, and 12% thought e-cigarettes were either very effective or effective smoking cessation products [38] . Furthermore, authorities and major health organizations do not recommend the use of e-cigarettes as a regular smoking cessation tool. The US Preventive Service Task Force (USPSTF) noted that the evidence is insufficient to recommend e-cigarettes for quitting, and clinicians should direct patients to other cessation aids that are proven to be effective and safe [41] . This suggestion is shared by the American Heart Association [42] , the American Academy of Family Physicians [43] , and The Spanish Society for Pulmonary Medicine and Thoracic Surgery [44] .
The results of the present study indicate that Chinese physicians should learn more about e-cigarettes and participate in training that includes the basic information about e-cigarettes. The majority of physicians (84.5%) in our study had not received training about e-cigarettes, and we found that physicians who had received training about e-cigarettes (OR = 3.16) were more likely to ask their patients about e-cigarette use in a clinical setting. Therefore, comprehensive training should be provided for physicians, and it should include the health risks and the current evidence about the effectiveness of e-cigarettes as a smoking cessation treatment. Such training should also focus on screening patients' e-cigarette use, especially by adolescents in clinical settings. Physicians must stay informed to provide patients truthful information as new data emerge.
The awareness about e-cigarette use and high levels of confidence regarding e-cigarette counseling, combined with the deficient knowledge of e-cigarettes' negative health consequences among Chinese physicians, adds urgency to the need for legislative and regulatory actions that can hopefully curb nicotine exposure from e-cigarettes, particularly for our Chinese youth. Recently, WHO claimed in the Report on the Global Tobacco Epidemic, 2019 that e-cigarettes are unlikely to be harmless, and should not be promoted as a cessation aid until adequate evidence is compiled [45] . In addition, WHO advises parties of the FCTC (Framework Convention on Tobacco Control) that any form of e-cigarette advertising, promotion, and sponsorship must be regulated by the appropriate governmental body [45] . In mainland China, there is no precise regulation about e-cigarettes' manufacture, sale, advertisement, or application in clinical practice [46] , and many e-cigarette manufacturers advertise their products as harmless, safe, and effective smoking cessation aids to help smokers quit [47] . Therefore, the Chinese government should consider introducing policies on e-cigarettes, and explicitly proclaim the health risks of e-cigarettes. The government should also advertise the fact that there is not sufficient evidence for the effectiveness of e-cigarettes in quitting, in order to regulate the false propaganda of e-cigarettes in advertisement. China's Clinical Smoking Cessation Guidelines should add content that physicians should send the clear message that e-cigarettes are not harmless, incorporate screening and counseling about e-cigarettes into routine clinical assessments, and guide patients to other evidence-based tobacco cessation approaches when they want to achieve smoking cessation with e-cigarettes.
Study Strengths and Limitations
This study has several strengths. To our knowledge, this is the first study to describe the beliefs, attitudes, and confidence to deliver e-cigarette counseling among Chinese physicians. In addition, this study provides timely insight into what factors are associated with Chinese physicians' asking patients about e-cigarette use, which is helpful to guide physicians to screen patients for e-cigarette use.
There are at least two limitations to our study. First, the study only included physicians sampled through a website survey and so generalizing our findings to a broader base of Chinese physicians requires caution. Second, our analysis excluded physicians who had not heard of e-cigarettes, so the result may overestimate the e-cigarette usage rate, as well as the knowledge and confidence among Chinese physicians.
Conclusions
Overall, this study showed that most of the Chinese physicians surveyed thought it was important to discuss e-cigarettes with their patients, had a significant knowledge deficiency about e-cigarettes' health risks, and were supportive about using e-cigarettes to quit smoking. The attitude about e-cigarettes and confidence to answer patients' questions related to e-cigarettes could influence physicians to ask patients about e-cigarette use. To provide factual information to smokers and engage in e-cigarette screening, Chinese physicians need comprehensive training about the adverse health effects of e-cigarettes and how to communicate when conveying the health implications of e-cigarettes and screening patients' e-cigarette use. Physicians should receive training in order to be informed as new evidence and new products emerge. There is potential for e-cigarette regulation and clinical practice guidelines in the future.
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